Anyanwu, C. H., Nassau, E., and Yacoub, M. (1976) . Thorax, 31, [101] [102] [103] [104] [105] [106] . Miliary tuberculosis following homograft valve rephcement. Postoperative septicaemia with infective endocarditis is a recognized complication of open-heart surgery, in particular homograft or prosthetic replacement of cardiac valves. Several infective organisms, both bacterial and fungal, have been incriminated but infection due to tubercle bacilli has not, to our knowledge, been reported. The clinicopathological features of this condition are discussed.
During a five-year period, over 800 homograft replacements in the aortic and/or mitral positions have been performed at Harefield Hospital. Seven cases of miliary tuberculosis following homograft valve replacement are described here. In three, there was a past history suggestive of tuberculous infection but necropsy failed to reveal any caseous or other tuberculous lesion apart from recent miliary tuberculosis.
Vegetations on the homograft valves contained microcolonies of acid-fast bacilli in most cases. Tubercle bacilli of the human type were recovered by culture or guinea-pig inoculation in six of the seven cases, and in three the diagnosis was established during life; two of these survived on antituberculosis chemotherapy. The onset of symptoms varied from a few weeks to 12 months after operation. The main presenting symptom was intermittent pyrexia. In two patients the diagnosis was made on radiological and clinical grounds and in both, tubercle bacilli were grown from drill biopsy specimens of lung tissue.
The source of infection was presumed to be the homograft valves contaminated in the postmortem room. The antibiotic mixture used in the sterilization of the homografts was not effective against tubercle bacilli.
Total replacement of human cardiac valves with allografts has become established as a feasible and satisfactory method of treatment of some diseased and malfunctioning heart valves (Barratt-Boyes, and Roche, 1969; Gonzales-Lavin, Al-Janabi, and Ross, 1972; Yacoub, Towers, and Somerville, 1972. Valve homografts have also been used successfully for reconstructive procedures in some congenital abnormalities such as right ventricular outflow tract obstruction. One of the complications of homograft valve replacement is infective endocarditis (Barnes et al., 1970; Grehl, Cohn, and Angell, 1972 Findings at necropsy included some organizing exudate but no acid-fast bacilli in the basal cistern of the brain. Gross oedema and confluent cellular miliary tubercles with scanty acid-fast bacilli were seen in the lungs, and miliary tubercles were found in the other organs. About 24 sections of mediastinal, hilar, and carinal lymph nodes were examined and showed, with few exceptions, miliary tubercles with scanty acid-fast bacilli. Blood cultures taken between 11 days and one day before death grew Myco. tuberculosis sensitive to all antituberculosis drugs. Tubercle bacilli were also grown from a urine specimen taken at the time of the lung biopsy.
CASE 6 A 64-year-old man was hospitalized in May 1973 with Streptococcus viridans endocarditis of the aortic valve. He improved sufficiently after eight weeks' penicillin treatment to be discharged. He was readmitted to the same hospital later in congestive heart failure which responded to medical treatment. When seen at Harefield in August 1973 he had signs of severe aortic incompetence. On 31 August 1973 the diseased aortic valve, showing two large perforations, was replaced by a homograft obtained two days previously from a 66-year-old woman who died of cerebral haemorrhage.
Early pyrexia in the postoperative period settled spontaneously and he was discharged in a satisfactory clinical condition. About six weeks after operation he was admitted to another hospital with pyrexia, rigors, and night sweats. When transferred to our unit three days later he was afebrile but rigors and night sweats persisted. A Yacoub, 1973) was found and replaced by an inverted aortic homograft obtained six days earlier from a 59-year-old man who died of coronary thrombosis.
In early 1972 (about 11 months after the operation) the patient was admitted to another hospital with malaise, intermittent pyrexia, and salt-losing nephropathy. Culture of an early morning specimen of urine grew Myco. tuberculosis, and milary tuberculosis was diagnosed. The patient responded well to antituberculosis chemotherapy and was said to be well and in a good haemodynamic state at the end of 1973.
A summary of the main features of the seven cases is given in the Table. DISCUSSION Miliary tuberculosis was a not uncommon sequel of a primary infection in children before the widespread use of BCG vaccination; it was very uncommon in primary infection of adults. Apart from rare instances of traumatic tuberculosis (Sumner and Nassau, 1951) , bloodborne dissemination of tubercle bacilli from pre-existing tuberculous lesions in adults is seen only in gross malnutrition, diabetes mellitus, and in patients on immunosuppressive drugs. Patients with longstanding heart disease, even with a history suggestive of past tuberculosis, do not, in our experience, show an increased incidence of tuberculosis. Miliary tuberculosis following cardiac valve homotransplantation does not appear to have been reported before.
The source of infection in our series must be a matter of conjecture. Although in cases 1 and 2 there was a history of past tuberculous infection, at necropsy no macroscopic evidence of tuberculosis was detected in our first few patients. Only two patients showed clinical or radiological evidence of miliary tuberculosis. Histological examination revealed miliary tuberculosis, which was unsuspected, except in case 3 about one week before death, and in cases 5 and 6 after a drill biopsy. Cellular miliary and confluent miliary tubercles without caseation or fibrosis, suggested an infection of fairly recent origin.
The strains of Myco. tuberculosis isolated from all but one of our patients were of the human type, sensitive to all antituberculosis drugs. Contamination of the homograft valves in the post- Crompton (1974) , 2-3 cases of active tuberculosis may be encountered in 1000 coroner's necropsies per year. While the risk of accidental contamination may not be high, nevertheless it could not be entirely excluded. It is conceivable that small numbers of tubercle bacilli carried on the homograft valves are not accessible to the immune mechanisms of the host. One can also assume a prolonged lag phase in the multiplication of the bacilli. Considering the ages of our patients, we find that in all but one of those aged over 50 years, in whom the possibility of previous sensitization to tubercle bacilli can be assumed, the time interval between operation and the onset of symptoms was 9-12 months. This suggests either contamination with a very small number of bacilli and, as would be expected, a very prolonged lag phase, or a capacity of the immune mechanisms coping with the bacillary load for a long time until overwhelmed. In those under 50 years, again with one exception (case 4), the interval was 3-5 weeks.
It may be significant that the eight homografts used in this series were from donors aged 60 years and over, an age group likely to harbour old or recrudescent tuberculous lesions. The homografts used in cases 5 and 6 were obtained on the same day from the same mortuary. All homografts were antibiotic-sterilized, as previously described by Yacoub and Kittle (1970 Haematological investigations were inconclusive. The erythrocyte sedimentation rate, however, was significantly raised in most patients. Blood cultures were negative. The blood cultures taken during the last 10 days before death and retained in the laboratory for some weeks provided material in some cases for the subsequent recovery of tubercle bacilli by culture or animal inoculation.
Late diagnosis and unawareness of the possibility of this complication no doubt account for the high mortality. Emery and Lorber (1950) stated that it may be impossible to diagnose miliary tuberculosis from lung radiographs, even where miliary tuberculosis is demonstrated at necropsy. Treip and Meyers (1959) found that 75% of cases of miliary tuberculosis were undiagnosed before necropsy, and of 12 fatal cases reported by Brunner and Haemerrli (1964) , in only one patient was the diagnosis suspected before death.
While we expect to be able to control accidental contamination of our homografts by tubercle bacilli by suitable additions to the antibiotic mixture used for sterilization of the valves, any unexplained pyrexia weeks or up to one year after operation should raise the suspicion of tuberculosis and be investigated with this in view, and we suggest that full antituberculosis chemotherapy should be started even on suspicion of this diagnosis.
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